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Engineering Assessment 

and Certification of Integrity 
of the Building 943 Tank System 

 
 
 

1. Background 
 
This Engineering Assessment and Certification of Integrity of Building 943 (B943) 
Tank System has been prepared using the guidelines of 40 CFR 265.192(a) and 
22 CCR 66265.192(a) for tank systems* that manage hazardous waste and have 
secondary containment.  The regulations require that this assessment be 
completed and certified by an independent, qualified, California-registered 
professional engineer.  This technical assessment has been reviewed by an 
independent, qualified, California-registered professional engineer, who has 
certified the tank system for the following: 
 

• sufficient structural integrity,  
• acceptability for storing of  hazardous waste,  
• compatibility with the waste, and  
• suitability of tank and containment system design to achieve the 

requirements of the applicable regulations so they will not collapse, 
rupture, or fail.   

 
Environmental Management Department at Sandia National Laboratory in 
Livermore, CA (SNL) will keep this document on file.  Original hard copy 
documentation of the appendices and other relevant information for the tank 
system are also kept on file by SNL Environmental Management Department. 
 

                                                
* Tank system is defined in 40 CFR 260.10 as “a (one) hazardous waste storage or treatment tank and its 
associated ancillary equipment and containment system.”  In the text of this report, tank system is used to 
include all the tanks and associated ancillary equipment.   
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2. Building 943 Tank System 
 
The B943 tank system is located in a pit inside Building 943 of SNL.  B943 
houses a plating shop, which utilizes the B943 tank system to collect hazardous 
wastewater generated from rinsing activities within the building.  The wastewater 
is transferred to a storage tank and evaporators outside the building.  The 
storage tank and the evaporators outside the building are not a subject for this 
engineering assessment.  This assessment covers the 280-gallon tank inside the 
building.   

2.1 Description of the B943 Tank System 
The B943 tank system consists of the following: 

 
• A secondarily contained storage tank, 
• Associated piping, pump, and other appurtenances. 

 
The secondarily contained tank system consists of a 280-gallon tank, which has 
275 gallons of usable capacity, within a 394-gallon secondary containment 
reservoir, see Figure 1.  The tank is constructed of 0.25-inch high-density 
polyethylene (HDPE).   A rectangular grid box made of galvanized tubular steel 
frame surrounds the tank. 
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Figure 1: B493 tank system 
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The tank is placed on a tank support made of 0.25-inch thick polyethylene 
measuring approximately 49 inches by 49 inches and 2 feet deep.  The tank 
support is hollow and holes have been provided on the sidewalls so that it can be 
filled with liquid in case of a spill. 
 
A pan made of 0.25-inch thick polyethylene provides secondary containment for 
the tank, see Figure 1.  The secondary containment measures 62.75 inches by 
62.75 inches on top, 57.25 inches by 57.25 inches at the bottom and 26 inches 
deep. 
 
The tank receives wastewater from two sinks used in plating operations and two 
utility sinks in room 1234.  The use of the utility sinks is under direct control of the 
operator and access to the area is controlled.  The tank is gravity fed through 2-
inch schedule 40 PVC from the plating line rinse sinks and 3-inch schedule 40 
PVC from the utility sinks.  The tank is equipped with a pump to transfer the 
wastewater through 1-inch schedule 80 PVC pipe.  
 
The liquid level in the tank can be monitored through a digital display that is 
located on the ground level, see Figure 2.  The capacity of the tank can never be 
exceeded since the water used in the process and utility sinks is fed through a 
closed loop system from the distillation system outside the building.  The total 
capacity of the closed loop system is 250 gallons.   
!

!
!
Figure 2: Wastewater volume digital display  
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The inlet and outlet pipes run in trenches in the floor, see Figure 3, to the pit, 
which measures approximately 25 ft by 25 ft and 12 ft deep and provides 
secondary containment for the pipes. 
 
 

 
 
Figure 3: Piping system trench to the pit 
 
 
 

3. General Use of the Tank System 
 
The B943 tank system is used to collect wastewater before transferring to a 
storage tank located outside the building. Depending on the operations, the 
wastewater exhibits the characteristics of corrosivity and toxicity. 



Engineering Assessment and Certification of Integrity of the Building 943 Tank System 

 January 2015 
 

6 

4. Design Standards 
The B943 tank, manufactured by Schutz, consists of an outer cage and an inner 
container, see appendix A.  The outer cage is a grid box made from tubular 
galvanized steel material.  The inner container is made of 0.25-inch thick high-
density polyethylene.   
 
The secondary containment is manufactured by Eagle and is made of 0.25-inch 
thick polyethylene, See appendix B. 
 
Table 1 lists the specifications of the tank and the secondary containment. 
 

TABLE 1. Primary and Secondary Containment Specifications 
 

Description Specification 

Tank Dimensions 48 inches L x 40 inches W x 46 inches H 

Secondary Containment Dimensions 62.25 inches by 62.25 inches on top, 57.25 
inches by 57.25 inches at the bottom and 
26 inches H 

Tank 
Maximum Capacity 
Operating Capacity 

 
280 gallons 
250 gallons 

Secondary Containment  
Maximum Capacity 

 
394 gallons 

Material of Construction for the tank 
   Outer Container 
    Inner Container 

 
Galvanized Steel 
High Density Polyethylene 

Material of Construction for the 
secondary containment 

Polyethylene 

Design Pressure 
Operating Pressure 

Atmospheric 
Atmospheric 
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4.1 Seismic and Wind Restraints 
The tank system has been provided with Zone 4 seismic restraints to prevent 
permanent displacement in any direction by lateral motion, overturning, or uplift 
equal to or greater than those recommended for a low-hazard facility, see 
Figures 4 and 5.  The tank has also been designed and installed in accordance 
with DOE standard DOE-STD-1020-94, Natural Phenomena Hazards Design and 
Evaluation Criteria for Department of Energy Facilities. 
 
 

 
 
Figure 4: Tank seismic restraints 
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Figure 5: View of the mounting feet 

 
Appendix B contains seismic analyses information and the seismic calculations.  
The analyses and calculations were performed and certified by SEMCO 
Consultants Inc.   
 

4.2 Piping 
The wastewater flows by gravity from two rinsing operations sinks and two utility 
sinks to the tank, from there it is pumped up to an elevation of approximately 12 
feet, where it flows to the storage tank.   
 
The tank is fed through 2-inch Schedule 40 PVC from the plating line rinse sinks 
and 3-inch schedule 40 PVC from the utility sinks.  The wastewater is pumped 
through 1-inch schedule 80 PVC pipe to the storage located outside the building.  
Pipe clamps support the piping throughout, see figure 6.   
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Figure 6: Tank inlet piping   

 
The piping system is designed so that any leak in the primary piping system that 
is secondarily contained will be captured in the epoxy-coated pit.    
 

4.3 Pump 
A manually operated variable speed pump, maximum capacity of 150 
gallons/hour, is used to transfer the accumulated liquids to the storage tank 
outside.  There is also a submersible pump in the pit that will be used to transfer 
any spills into the pit to the storage tank outside, see Figure 7. 
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Figure 7: Wastewater transfer pumps  

4.4 Valves and Fittings 
 
Two PVC ball valves are used to isolate the transfer pump and another is used to 
isolate the submersible pump.  The gaskets and O-rings used in the system are 
Viton.  
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5. Hazardous Characteristics of Wastewater 
 
Wastewater is generated as a result of parts cleaning operations in the plating 
shop.  Sample analysis of the wastewater conducted in May 2013, see 
Appendix C, indicates pH of 2.04 and the heavy metals indicated in Table 2. 
 

TABLE 2. Wastewater Characteristics 
  

Contaminant Concentration (Ug/L) 
Copper 20 
Lead 3.6 
Nickel 1.7 
Zinc 11 

 
Depending on the operations, the waste could exhibit characteristic of toxicity as 
well as corrosivity. 
 
Based upon the characteristics of the wastewater described above and the 
composition of the tank system materials, the wetted materials in the tank system 
are compatible with the waste stream.   
 

6. Corrosion Protection Measures 
 

Components of the tank system that come in contact with the waste stream are 
fabricated of corrosion-resistant materials, or are sufficiently protected from 
corrosion.  The tank, pumps, piping, and ancillary equipment are made of 
materials that are resistant to chemical attack in this application.  The estimated 
annual corrosion rate is negligible for the materials used in the tank system.   
 
The tank is constructed of HDPV, which is compatible and chemically resistant to 
the waste stream. 
 
The wastewater piping system associated with the tank system is made of PVC 
schedule 80, which is compatible and chemically resistant to the waste stream.   
 
The valves used in the tank system are constructed of PVC; the gaskets and 
seals are made of Viton.  These materials are compatible with and chemically 
resistant to the waste stream. 
 
The components of the transfer pump that come in contact with the waste stream 
are constructed of PVDF or polypropylene, which is compatible with the waste 
stream. 
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7. Secondary Containment 
 
A pan measuring 62.25 inches by 62.25 inches on top, 57.25 inches by 57.25 
inches at the bottom and 26 inches high, provides secondary containment for the 
tank. 
 
The following are the secondary containment calculations. 
 
Volume of pan:  

60 in (average) x 60 in (average) x 26 in = 93,600 cubic in = 54.2 cubic ft. 
 
Displacement volume of tank stand walls:  

52 in x 24 in x .25 in x 4 sides = 1,248 cubic in = 0.72 cubic ft. 
 
Displacement volume of tank stand top:    

52 in x 52 in x 0.25 in = 676 cubic in = 0.39 cubic ft. 
 
Total displacement:    

0.72 + 0.39 = 1.11 cubic ft. 
 
Assume 1.5 cubic feet of total displacement for ribs on the secondary 
containment pan and the tank stand.   
 
Total secondary containment capacity:  

54.2 cubic ft. – 1.5 cubic ft. = 52.7 cubic ft.  
 

52.7 cu ft. x 7.48 gal/cu feet = 394.20 Gallon 
 
Considering maximum operating capacity of the tank is 250 gallon, and no 
capacity is required to contain a 24-hour, 25-year storm since the tank is located 
inside the building, the secondary containment capacity is more than adequate. 
 
A pit measuring approximately 25 ft by 25 ft by 12 ft high provides secondary 
containment for the pipes, pump and other ancillary equipment. 
 
According to the manufacturer’s information the secondary containment pan, tank 
stand and the epoxy coating used on the pit floor and walls are chemically 
resistant to the waste stream. 
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8. Age of Tank System 
 
All components of tank system are new.  The tank system will be placed in 
service in January 2015. 
 
 

9. Leak Test and Integrity Examination Results 
 

A Professional Engineer inspected the tank system on November 19, 2014.  No 
breaks, punctures, cracks or corrosion were found.  No sign of degradation that 
could contribute to loss of integrity of the tank system was found. 
 
The tank and the secondary containment were leak tested in November 2014 by 
SNL.  The leak test procedures were in accordance with a process submitted to 
Alameda County in May 2011.  Alameda County was the Certified Unified 
Program Agency at the time.   
 
The test consisted of filling the tank and the secondary containment pan with 
clean water to 250-gallon capacity, the maximum capacity for the closed loop 
system.  A ruler was taped to the side of the tank and the tank stand, for the 
secondary containment, to indicate the water level.  The water level was checked 
after 24 hours. No change in water level was observed, see Figures 8 through 
11.  No leaks were detected.  A representative of the Professional Engineer 
witnessed the starting water levels and levels after 24 hours. 
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Figure 8: Tank water level on November 24 

 

 
 

Figure 9: Tank water level after 24 hours on November 25 
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Figure 10: Secondary containment water level on November 25 

 

 
 

Figure 11: Secondary containment water level after 24 hours on November 26  
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B943 Tank, Secondary Containment Pan and Tank Support 
Specifications 
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Tank Specifications 

Packaging - Specification 

container for transport  
______________________________________________________________________________________________________ 
 
 MX  275 UN / nat / 6" Natural, TP gasket SCHÜTZ  
 Butterfly valve, EPDM gasket,  2" male NPS, 3pc , steel frame pallet 200 Aspen Hill Road  
 2  plates, ticket North Branch, NJ 08876 
_____________________________________________________________________________________________________ 
 Date:  July 14, 2014 
 Page 1 of 2 
Material number MX  4009073       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_______________________________________________________________________________ 
 
Technical data: 
 
Rated volume: 275 gal 
Overflow volume: 280 gal 
Length: 48 in 
Width: 40 in 
Height with pallet: 46 in 
Filling opening: 6 in 
Discharge opening: 2 in 
Fork opening - height 3.5 in  
Label plate: 2 piece 
Corner Protector: 4 piece 
Weight: approx 128 lbs 
 
 
Nominal Specifications 
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Tank Specifications  

Packaging - Specification 

container for transport  
______________________________________________________________________________________________________ 
 MX  275 UN / nat / 6" Natural, TP gasket SCHÜTZ  
 Butterfly valve, EPDM gasket,  2" male NPS, 3pc , steel frame pallet 200 Aspen Hill Road  
 2  plates, ticket North Branch, NJ 08876 
_____________________________________________________________________________________________________ 
 Date:  July 14, 2014 
 Page 2 of 2 
Material number    MX  4009073   
  
Construction: 

Outer Container: Rectangular grid box made from tubular steel material, with bottom plate, 
 closed with tie-bar, label plate with Schütz-Ticket on front side, additional 
 label plate on the back side.  
Material: Grid / Bottom Plate: Steel, galvanized against corrosion 
 Corner Protector: 4 pieces made of HDPE, black 

Inner Container: Rectangular blow molded tank of high density polyethylene (HDPE), with filling 
 opening (6") in the middle of the top section.  Valve opening in front section. 
  
Material: High Density Polyethylene - natural 

Filling Opening: Filling opening 6" with external thread, closed with natural screw cap. 
Material: Screw cap 6": HDPE, natural 
 O-ring gasket: TPE 
 G2-plug: NA 
 O-ring 2“-plug: NA  
 Tamper seal cap NA 

Discharge Opening: Butterfly valve, EPDM gaskets, 2“  male NPS outlet, 3 pc dust cap. 
 
Material: Housing butterfly valve: HDPE   
 Disk inside valve: Polypropylene  
 Flat gasket:: EPDM 
 Disk gasket:: ETFE ( generic Teflon ) 
 Screw cap : HDPE 
 
Pallet: Steel frame pallet (1000 x 1200 mm), 4-way entry 
Material: Galvanized steel tube 

Colorant:  Heavy-metal free 

Delivery: Ready for filling, clean 

UN-Marking: UN 31 HA1 / Y / USA / SCHUTZ 

Customer Acceptance Signature: _________________________________ Date: ______________  

Company name:_____________________________________ 

Nominal Specifications 
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Tank Stand Specifications  
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Secondary Containment Pan Specifications  
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Appendix B 
 

Seismic Analysis 
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Appendix C 

 
Wastewater Sample Analysis 
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